To the worker in any branch of science there is profit if occasionally he pauses and surveys the backward road over which he and his work have been progressing. The daily path is so full of twists and turns, of corners and blind alleys, that the sense of general direction becomes blunted; local events and current activities distract attention from general principles; and it is only by regarding the present position in comparison with former stages that it becomes possible to appreciate the broad lines and the true direction of the whole advance.
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In the subject of military hygiene the present time is particularly suitable for such a retrospect. From 1914 to 1918 not only did our former ideas and methods suffer the very searching test of modern war, but novel problems, unexpected difficulties, unaccustomed-tasks were presented almost daily, each and all of them demanding effective solution and performance. That the medical service of the Army came through this test with credit says as much for its adaptability as for its efficiency. Further, sufficient time has now elapsed since the enid of the war to permit that sorting out of mixed experiences, and somewhat nebulous ideas, that digestion of raw facts and phenomena, which are essential if they are to be profitable guides for our future efforts. Lastly, there have recently been published as part of the " Official History of the War," two volumes dealing solely, if not very completely, with the "Hygiene of the War." These are amongst the considerations which led me to select " The Recent Trend of Military Hygiene " as a subject for discussion to-night.
There has occurred during the past twenty years a gradual but momentous change, almost a revolution, in our conception of military hygiene, naturally most marked in the past ten years which included the JY-W 1[Arl194 jy-w 1 [April, 192. AndersornL: The Recent Trend of Military Hygiene Great War and its results. These changes are not limited to improvements in organization or in methods such as would result merely from the normal development of scientific knowledge during the period under review; they strike much more deeply and affect even the primary essential aims of the subject. And only to a certain degree, one must confess, have they been the fruits of new discoveries in the domain of hygiene itself; in far greater measure they have been the product of two factors: in the first place that hygiene, more than ever before, has been using and turning to profit the new work of other-and sometimes not apparently alliedsciences, and in the second place that the combatant branches of the army have gained a more adequate appreciation of the close relationship between healthy living and efficiency. It appears to me that the evolution of present-day military hygiene, the direction in which it has progressed during recent years, and, possibly, the lines on which future developments may be anticipated, will best be realized and most clearly understood if I select certain aspects of the subject and for each of them compare not so much the methods-which may change from day to day or even from hour to hour-but the outlook, the point of view, of yesterday with that of to-day. Before doing so, however, there is one thing I would emphasize, one point I would like to make very clear, and this is that such a comparison is in no sense one between our predecessors and ourselves, there lies no suggestion of criticism or disparagement of those who in their day so well and truly laid the foundations of the existing structure; there lurks, I assure you, no inferential claim that with their knowledge I-or you-would have bettered their results or that given our present opportunities their work would not probably overmatch anything that you-or I-are doing to-day.
The control of infective diseases may be selected for first consideration from amongst the many and varied duties of preventive medicine, as being that aspect of its practice which most strongly appeals to the community at large. In fact to the man in the street the existence of the commoner infective diseases usually represents the only justification which he knows or can understand for the appointment of a health department. And there are several very obvious teasons for this point of view. As a branch of public health work it is essentially spectacular, its success is frequently dramatic, the growth of bacteriological knowledge places it from day to day upon a more secure basis, and, in the words of an American writer, it is "in accordance with a general rule, which governs all mankind, namely, that of doing first the simplest, crudest, and most necessary thing."
The contents of the annual reports of the Army Medical Department for the ten years before the commencement of the European war are a striking proof of this infectious obsession.
Year by year, page after page is filled with records of the incidence of infective disease at home and abroad, in the vast majority of cases unaccompanied by any attempt at analysis or comment on the reasons for such incidence. There are occasional brilliant exceptions, one of which, the history of investigations into enteric fever in India, furnishes an invaluable picture of a gradually changing point of view in regard to the causation and control of infective diseases in general. There we find early attention devoted largely to places and things as sources of infection, especially to water supplies; gradually it is realized that the danger lies not so much in water which may possibly be contaminated by excreta, but in the exereta themselves, and thus preventive measures are definitely directed towards the known channels by which the disease is being spread rather than to a haphazard process of cleaning up; and the final step is the recognition of the human body as the breeding ground and storehouse of the infective organisms. There naturally follows the development of measures for the better control of the infective individual, increased laboratory facilities for the more rapid diagnosis of early cases, stricter isolation of doubtful cases, provision of depots or centres for the segregation of convalescent cases until proved non-infective by laboratory examninations, and the issue of an order prohibiting men with a history of enteric fever from being employed in cookhouses or on duties involving the handling of food or drinking water. Beneficial though these measures proved, they possessed the cardinal defect that they were directed entirely against the source and route of infection; practically, they ignored the susceptible recipient. It was only when the protection of the not yet infected individual was taken in hand that a satisfactory measure of success was obtained. I refer of course to anti-typhoid inoculation, the effective use of which in India dates from 1906. And it was this combination of measures, mobile laboratories for early and rapid detection of infective persons, segregation and laboratory control of convalescents, and effective vaccine protection of all troops, which produced the novel discovery in the late war that entdric fever can be rendered a negligible factor in the health of an army in the field. This history of enteric fever clearly shows the evolution of the modern point of view in regard to infective diseases and I suggest to you that the lines of advance have been in two directions: first, in paying attention to the individual, to persons rather than to things or places, as the true source of infection requiring to be controlled or disinfected; secondly, in recognizing the importance of the healthy susceptible as an item in epidemiology, and the necessity for increasing his personal protection by assisting Nature's defences both specifically and generally. Where an infectious disease is being effectively controlled, there you will find these two principles in active operation.
Enteric fever in India, which I have quoted as an example of control in infective diseases, will serve also as an introduction to my next considera-tion. In 1904 enteric fever represented a fraction over two per cent of all Armyhospital admissions in India; even if admissions for what were called " other continued fevers" be added, the total comes to less than five per cent of the total admissions. Far more important from the poinlt of view of military inefficiency were such disabilities as venereal diseases giving 22 per cent of all admissions, diseases of the digestive system furnishing 111 per cent, minor septic conditions and skin diseases 7 per cent, and injuries 11 per cent. Simnilarly, amongst troops at home for the ten years from 1904 to 1913, infective diseases were responsible for only nine per cent of all hospital cases, being far exceeded by such otber causes as venereal disease 18 per cent, disorders of the digestive system 17 per cent, skin diseases and minor septic conditions 121 per cent. And it must be remembered that in these figures, striking though they may be, the real comparative unimportance of infective diseases is not truly apparent. The figures represent admissions to hospital and therefore every infectious case is necessarily included, but amongst the other diseases there is no indication of the large numbers-at least as many again-treated in barracks. Yet save for some pious expressions of opinion on the subject of venereal disease, there is little evidence to show that these causes of sick wastage received any preventive attention whatever. In considering military hygiene the textbooks of that period (and official manuals were no exception) usually commenced with one or. more chapters upon the more important diseases affecting a military population, from which the unprejudiced reader could only conclude that the soldier was not assailed by any diseases except those of bacterial or protozoal origin. Occasionally there might be found an apologetic lapse into heterodoxy and the brief mention of such conditions as scurvy, alcoholism, or heat stroke. Preventable disease was a synonym for infection. On the whole it mnust be admitted that some good results were obtained. Amongst troops at home during these ten years, though the incidence of infective diseases shows nt diminution whatever when compared with the incidence of other diseases, yet the general sick rates, in accordance with the well-known epidemiological law, decreased year by year in an extremely satisfactory manner.
One gains the impression that it was the stern requirements of the war, the overwhelming necessity to keep every possible man in the fighting line, which bred a new outlook. It became the obvious duty of the medical service to prevent, or at least control, the enormous wastage of man power due to such causes as trench-foot, shell-shock, cardiac affections, dental caries, heat stroke, food deficiencies, nephritis, myalgia, and many other non-infectiv~e diseases. And, perhaps most illustrative of all, it was to the medical services that the Army turned in these critical days of April, 1915, counting upon them to evolve defensive measures against the new gaswarfare. I doubt whether it is adequately realized that for two and a half years (until October, 1917) research on respirator design and the provision of respirators-in fact the whole responsibility for investigations into gas defence in this country as regards the Army-rested upon the hygiene branch of the Army Medical Services. At last the practice of military hygiene had escaped from the strangling restrictions of infection, and, fortunately, this freedom not only survived the war but is still evident to-day. The annual reports on the health of troops from Commands both at home and abroad bear evidence that attention is now being paid to the greater causes of sick wastage, the non-infectious diseases, as well as to the lesser, the infectious group. In some instances there is reported an endeavour to reduce the incidence of accidents and mninor injuries, a group which consistently stands very high as a cause of hospital admissions not only in our own but in all armies.
In this sector of the bygienic front the direction of advance is evident. It lies in a far wider conception of what constitutes preventable disease, in a realization that the ordinary infectious diseases furnish only a fraction of the great total of hospital admissions, which represents the sick wastage of the Army, and, therefore, in the inevitable acceptance by the medical service of a greatly increased responsibility for and a much more detailed interest in the everyday activities of the soldier. It has produced the wise medical officer to whom a case of smallpox is less disturbing than half a dozen cases of indigestion due to faulty cooking or messing arrangements in their unit.
It is evident-and it was generally accepted as its true function-that military hygiene in the past concerned itself chiefly with the more obvious, more immediate problems of death and disease and frequently with only a minor group of these, the infections. Concern with the welfare of the healthy man was scarcely recognized, or, if practised at all, was strictly environmental. It was very inadequately realized that the essential aim of hygiene is a double one, not only the prevention and control of disease, but also the maintenance and improvement of health. And these two, tbough often so regarded, are by no means the same thing; a recent writer has defined the difference as that between a business man who merely escapes bankruptcy and one who makes a fortune. It is a well-established fact that the sick statistics of a unit or a formationi are furnished by a very small percentage of the total troops, and until lately little attention was given to the health interests of that much greater number who, owing to their freedom from actual sickness, were counted of hygienic unimportance. So far as I am aware the importance of this point was first specifically emphasized when Colonel Melville, at that time Professor of Hygiene at the Royal Army Medical College, published his book on military hygiene in 1912. In it he writes as follows: " Every medical officer of any experience knows that the sick list is furnished by comparatively few men in any unit; the great majority tnever see the inside of a hospital. It is on this great majority, which I should feel inclined to put at a strength equivalent to seventy-five per cent of the whole army, that the eyes of the medical officer should chiefly be fixed; " and, again: " It is the duty of the military medical officer to see not only that he [the soldier] keeps clear of hospital, but also that he possesses in the highest degree all his physical powers." For the then existing state of affairs in which the medical officer by general consent was expected to concern himself chiefly, if not solely, with disease, several reasons may be advanced: the fixed belief in statistics of actual sickness as the true index of health and the admitted difficulty of giving a statistical representation of changes in physical health short of positive illness; a natural and justifiable desire to give first attention to the matter of greatest urgency, to the most evident evil, to the conditioll threatening most harm; and, above all, a lack of knowledge of how best to care for and operate the human body as a machine. We knew the human body in disease because we had studied it, but the science of maintaining it at a maximum degree of health and efficiency was almost unexplored territory. In fact, though we could drive the human motor-car well enough to avoid collisions or other serious accidents, we were not sufficiently expert to obtain the maximum " miles per gallon."
It is a comnmon observation that the progress of any science is marked by periods of slow accumulatioin of facts and ideas and periods, when, owing to some new point of view, the accumulated material suddenily fits into place and the whole subject is revolutionized. So it has been in this matter of personal hygiene. For genierations the science of physiology has been accumulating theories and facts about the normal human body, which were studied almost entirely in relation to disease; only recently has there arisen the new point of view that this knowledge can be studied with much more profit in the pursuit of health.
Recent advances and discoveries in physiology have done much to place the practice of health-as distinct from the mere avoidance of diseaseupon a definite and scientific basis. There is no lack of instances; investigations by various observers into the physiology of muscular work, collated into a comprehensive monograph by the late Professor Bainbridge, have given us a sounid understanding of physical training and marching. The recent work of Professor Cathcart of Glasgow, assisted by several army medical officers, has furnished us with definite physiological data on which to base recommendations in regard to the load of the soldier, the speed of his march, and the necessary energy value of his ration; other considerations in the construction of a ration adequate for health have become disciplined factors now that more precise information about vitamins, protein-metabolism, and food values is available; a fairly complete physiological knowledge of the control of body heat affords a rational basis for advice in regard to water drinking on the march; and the whole subject of ventilation has acquired a new exactitude by the application to it of the physiological investigations of Dr. Leonard Hill. Perhaps the occurrence most significant of the change is the publication by the War Office, in the beginning of 1919, of a small pamphlet written for the instruction of the soldier himself and entitled "Elementary Physiology in its Relation to Hygiene." Further evidence of the increasing desire for a constructive health policy is seen in the establishment after the war of the Army Dental Corps, whose duties include not only dental treatment, but also instruction in dental hygiene and the performance of an annual dental inspection. It is also instructive to note that in the United States army the annual medical examination of all officers, formerly limited in purpose-as in our Army to-day-merely to determining the present fitness of the individual for active service, has recently been expanded, even transformed, and the furnishing of data on which to base advice in regard to maintaining the health and increasing the physical efficiency of the person examined, the detection of minor physical defects or early conditions of ill-health, and the recommendation or institution of measures for their correction or prevention are now regarded as the primary objects of these yearly examinations.
It will be seen that in these exampleswe have evidence not so much of changes in methods as of the development of a totally new responsibilitythe study of health with a view to its promotion rather than of disease with a view to its prevention, an awakening consciousness that Hygiene can offer to human life something of immeasurably greater worth than merely not being ill. To a certain extent this policy may be regarded as a logical development of that tendency to which I have already referred in discussing the control of infective diseases, namely to attach increasing importance to the resistance of the not yet infected individual, to devote attention to the soil as much as to the seed of disease, to prefer fireproofing to fire-extinguishing.
The attitude of Hygiene towards external environment displays a similar bias towards health. Sanitary engitieering was formerly studied with the sole object of preventing excretal infection, systems of ventilation were designed to avoid the chemical impurities of foul air, analyses of food and water were performed to determine the absence of what was bad to eat or drink, not the presence of what was good, the outside world was eyed askance as being unfriendly and full of lurking dangers. Perhaps in tbe matter of environment our views have not advanced to as great an extent as in other directions, but sanitary engineering now brings to its work the added considerations of convenience and comfort in life, ventilation has become a problem of providing that physical atmospheric environment most beneficial to the human organism, and foods are examined as to their content of those principles essential for health. Recently even water supplies have been similarly investigated in regard to the presence of an essential element (iodine). And gradually, bit by bit, are we approaching the conception that external environment is not so much a thing to fear or to fight against, but is more truly something which, properly controlled, holds important possibilities of co-operation and assistance in this matter of healthy living. If the correctness of this conception be admitted, it follows that the sound medical officer can no longer afford to limit'his concern only to those factors in environment which may produce disease, but must be prepared to advise upon, and therefore must be in touch with every item in the whole range of the soldier's army life; there results, to repeat a phrase which I have previously used, a much more detailed interest in the everyday activities of the soldier.
In civil public health affairs the evolution of industrial hygiene as an integral branch of preventive mnedicine has taken place only within recent years, and popular belief, when hailing this newcomer as the inewest member of the public health family, appears to have lost sight of the fact that military hygiene (including both the Army and the Navy) is at once the oldest and most extensive example of the application of hygie~ne to a special industry. The effects upon the soldier's health of his special circumstances and duties have been subjects of study and investigation by military authorities froim the early days of history. Ancient military writings contain much advice on such matters as the selection of recruits, marches, exercise and physical training, and even the oldest of such literature enunciates principles of healthy living which have a humiliating resemblanice to those we are busy rediscovering to-day. The motive, however, underlying all such work was primarily the avoidance of disease and the mlaintenance of health, while increased working efficiency was nleither sought for nor expected, except in so far as it might result from improved health. Of very recent birth is the conception that the soldier's work and duties can be studied with advantage not only fromn the point of view of health, but also with the deliberate intention of increasing his efficiency, of eliminating unnecessary expenditure of energy, of discoverilng the mnost economical way of using human effort in the performance of a specified duty.
Amongst such investigations may be mentioned certain experimental marches carried out at various times, although the original purpose in every case was to test the value of a ration. There was the experimental march of Parkes in 1875, performed to determine the relative values of coffee, extract of beef, and rum as restoratives, a march made by a company of the West India Regiment at Sierra Leone in 1907 to determine the most suitable scale of rations for the West Inldian soldiers on active service, and two experimental marches, the first in 1909 and the second in 1910, under the direction of Colonel Melville, at that time Professor of Hygiene at the Royal Army Medical College, to test the adequacy of the existing field service ration. Although rations were thus the primary conicern, these marches gave opportunity for investigating a number of factors which affect marching efficiency, and the 1910 march, for example, produced several modifications in the existing regulations for infantry training.
The data obtained from these marches were based upon loss or gain of body weight, alterations in body measurements, and the subjective sensations of the victims, and therefore were open to considerable error. Advances in biological laboratory methods furnished the means for observations of much greater precision, and, duriing the war, when shortage of food made it probable that preferential treatment would have to be given to the army population, especially to young recruits under training, a series of investigations was carried out by Cathcart and Orr. The method employed was that of Douglas and Haldane, the expired air being collected in the Douglas bag during different exercises, and samples analysed by the Haldane apparatus. The immediate object of this inquiry was to ascertain the amount of energy expended by an average recruit during the various parts of his training, from which could be found the necessary energy value of his ration, and therefore it was essentially a health question; but many of the observations were found to have an important bearing on the working efficiency, as distinct from the actual health, of the individual.
It was evident that there existed a wide field for inquiry in regard to the soldier's duties, directed towards determnining optimum conditions of work, i.e., the conditions furnishing the greatest economy of physical effort consistent, of course, with health. During the past five years a number of investigations have been undertaken and results of considerable importance have been obtained. Time does not permit a lengthy discuission of these results, but one or two examples will illustrate this recent " energy economy" outlook of inilitary hygiene. There was a valuable historical survey by Lothian dealing with the load carried by the soldier from ancient times to the present day, which furnished an abundance of exact data and enabled us in the first place to judge the question in the light of actual past experience. Cathcart and Lothian, investigating the present pattern of web equipment, showed that minor modifications of certain straps afforded a reduction of as much as seventeen per cent in the actual cost of carrying the load. Cathcart, working with Lothian and Greenwood, determinied the effect on energy expenditure of marching at various speeds (the optimum rate proved to be ninety yards per minute), and along with Richardson and Campbell demonstrated that the maximum economic load for a marching man represents forty per cent of the body weight under favourable laboratory conditions, which should be reduced to thirty-three and one-third per cent for field conditions. Cathcart and Orr, while investigating the energy expenditure of the infantry recruit, showed that considerable latitude might be allowed in the distribution of the load without materially influencing expenditure, but did not question the earlier work of Zuntz and Schomberg, who showed that the cost of carriage of an asymmetrical load, such as a rifle, is considerably greater than that of the same weight symmetrically distributed. Stevenson and Brown (the latter an officer of the Royal Engineers) in 1921 undertook an investigation into economy of effort in trench digging, initiated at the request of the Royal Engineer Board; this piece of work possesses special interest in that it is, perhaps, the example most strikingly indicative of the new association between military hygiene and industrial efficiency, and because it represents, as far as I am aware, the first application of scientific time-andmotion studv to military duties. The report has recently been published in the JOURNAL OF THE ROYAL ARMY MEDICAL CORPS, and it will be sufficient to note here that there was evolved a new pick and shovel drill giving an increased digging efficiency of about twenty per cent.
I have discussed this aspect of military hygiene at some length, as it represents at once the most recent and the most far-reaching development of the subject. Lookinig at the last example which I mentioned, namnely, economy of physical effort in digging, it would be difficult to imagine an outlook more definitely in conflict with the old narrow-mninded conception of Hygiene, as interested solely in diseases-that superficial point of view which but a year or two ago led to the authoritative but somewhat benighted declaration that " public health is now largely applied bacteriology." Far from it! The effectiveness of sound hygienic measures cannot be measured entirely in terms of disease, -because most of its present-day work has to do not with disease but with health. This fact reveals itself, if not in everyday action, at least in everyday language, for there exists a Ministry of Health, not of disease, and we collect vital, not mortal, statistics. What Hygiene sets out to accomplish in the Army is not merely a reduction in disease, but a positive increase in the sum total both of health and of working efficiency. And our pursuit of the latter implies, as I have emphasized more than once this evening, a much wider and more detailed concern with the whole life and work of the soldier.
The health of a limited community, such as an army, is closely dependent upon the quality of the raw material, and any marked carelessness in the medical examination of men presenting themselves for enlistment will tend to introduce into the Army recruits in whom no subsequent hygienic endeavours cani either produce or maintain a satisfactory degree of physical fitness. Hence recruiting in its medical aspect becomes an important function of military hygiene, and the branch of the medical service responsible for the health of the army community clearly must also control the medical selection of individuals for admission to that community. Further, the recruit is usually a young immature lad, frequently under-fed and ill-developed, and the nature of his early physical training at the regimental depot is a factor of so great importance in determining his future health and fitness that this also must be closely supervised by the medical service. In the Army the necessity for such co-ordination has recently been recognized, and the medical examination of recruits, along with the medical aspects of physical training, is now supervised and controlled by the Director of Hygiene at the War Office. Here also we have a further instance of the manner in which modern military hygiene day by day is being compelled to include wider interests and to undertake far inore comprehensive responsibilities.
In regard to the actual medical examination of recruits there has been little change in recent years. There is evident, nevertheless, a distinct leaning towards more precise and definite standards for various conditions, leaving less opportunity for the often erratic personal discretion of a recruiting medical officer at an outstation and tending to a more standardized type of recruit. Thus, for example, there is now a more or less fixed arithmetical definition of dental sufficiency, and the problem of a stanidard functional cardiac test is at present under consideration. More important, however, because it conforms to the general line of development of the whole subject, is the tendency to examine the recruit not solely as to his freedom from pathological conditions, but also as to his positive fitness for his future work. Thus in the infantry recruit his weight must be considered in relation to the load which he will have to carry on the march, the psychological stress of modern warfare demands consideration of the man's nervous stability, an educational standard is now imposed, and the value of a possible intelligence test is being seriously considered. It is interesting to note a similar tendency in civil industries, in some of which vocational selection tests have obtained a definite footing.
The existence of an organization specially devoted to the control anld supervision of health matters in the Army dates back little more than some twenty years to the first appointment of a specialist sanitary officer for each military district at home. It was the experience of the South African War which brought the change into being, when it had become evident that effective sanitary organization and supervision could not be performed by the casual holder of some other appointment; and in the recent great war, few expansions can compare with that of the sanitary service from its 7 officers and 116 other ranks in August, 1914, to a tatal of 17,000 officers and men in the various theatres of war at the time of the armistice. The present peace organization was officially authorized in September, 1919, when there were created at the War Office a Directorate of Hygiene, and in Commands at home and abroad the appointments of assistant or deputyassistant directors of hygiene, the latter replacing the previous specialist sanitary officers. At the same time a corresponding Directorate of Pathology was established and an active service organization for both these branches was promulgated.
In regard to the activities and duties of assistant or deputy-assistant directors of hygiene in Commands, the recent developments, as would naturally be anticipated, merely reflect the various changes in outlook which have already been considered. Originally the activities of the sanitary officer seldom went beyond matters of external environmentbarracks, water supply, disposal of refuse-or the investigation of actual outbreaks of disease. He occupied a laboratory in which he did a certain number of chemical analyses and a rapidly increasing amount of bacteriological work, and from which he issued forth on sporadic excursions to combat an insanitary drain or an infectious disease. To-day the actual technical performance of laboratory work is relegated in large part to the specialist in the particular subject, to the sanitary engineer, the bacteriologist, the analytical chemist, the physiologist, and the true laboratory of the present-day sanitary officer lies in the barracks, the camps, the surroundings, the work and duties, in the flesh and blood and human life of the troops whose health and physical efficiency he supervises. More than ever he must concern himself, must keep in the most intimate touch with, every single item of all these diverse activities which constitute the daily life of the man in the ranks.
If this vast extension in the scope of military hygiene is accepted, if it is true that there is nothing in the military heaven and earth which does not to some degree affect the health, the welfare, the working efficiency of the soldier, and therefore nothing which does not become a legitimate concern of the hygienist, it may be argued that hygiene in the Army at once becomes identical with the sum total of the administration of the Army and might logically presume to take the place of the whole existing organization. This would be a justifiable and insuperable criticism if there were claimed not only the duty of advising on all these matters, but in addition the responsibility for their efficient execution. It is, however, an essential principle of our army organization that responsibility for carrying out "all ineasures necessary for the preservation of the health of those under him " rest definitely upon the unit or formation commander, who is also responsible for the due observance of sanitary orders by all under his command.
The medical services, therefore, can advise and can supervise, but execution means combatant co-operation, and this co-operation must be not only fervent but based upon knowledge. Education of the whole army community in health matters is essential, and in the practice of hygiene in the Army no greater advance has been made in recent years than has taken place in this respect. Before 1906 general instruction in sanitation was limited to a few desultory lectures organized locally in commands and intended primarily for the instruction of medical rank and file ; but in 1906 the Army School of Sanitation was established at Aldershot for the instruction of regimental officers and men. The importance of sanitary education throughout the Army year by year became more evident and in 1912 the Director-General stated in his annual report, " It is quite probable that the present satisfactory low incidence of disease can only be maintained by increasing attention to the details of hygiene and preventive medicine on the part of regimental officers and non-commissioned officers and indeed the rank and file themselves." During the war sanitary instruction for the regimental officer and man was greatly extended; in addition to wellorganized and fully-equipped schools at home, such as those in London, Leeds and Blackpool, schools and training-centres were established in every expeditionary force and were not limited to the base or the lines of communicatiorn, but were found as far forward as army and even corps areas.
This feature presents a definite and unmistakable line of development, making clear this principle that adequate sanitation can never result from the single-handed efforts of any medical service, that it must always depend upon the cordial and the educated co-operation of the rest of the community both as a whole and as individuals. Its aim is the production of what has been called the " personal sanitary conscience." It is only where this exists that even the finest sanitary organization can prove effective,. and in the official " History of the War " you will read that " It was in fact the influence of the individual probably more than of the system which was responsible for the maintenance of a high standard of health and the resulting high standard of efficiency amongst British troops. That this influence pervaded the expeditionary forces during the war is in great ineasure due to the efforts made by the numerous schools of sanitation, as. well as to the instruction which had been carried out previous to 1914."
The concerns of military hygiene are so many and so varied that it is not easy to select lines of recent development which shall be characteristic of the subject as a whole. Nevertheless if one examines the evolution of the present-day point of view in each of these provinces which I have mentioned -infections, other diseases, health, environment, working efficiency, recruiting, organization-there become evident some general tendencies common to them all.
There is certainly, in the first place, an increased-and an increasingappreciation of the importance of the individual, an attention to persons rather than to things and places, a leaning towards physiology instead of towards sanitary engineering. It is an outlook in which the soldier's body holds equal interest with his barracks, the development of his physique ranks at last on an equality of importance with the disposal of his faeces, and -the man himself is considered as an integral part of his environment.
Secondly, there is evidence of a definite orientation towards health rather than towards disease, a persuasion that in the precept " Eschew evil and do good" the latter injunction is the more important, that to improve the health of the many is in every way as vital a hygienic duty as to keep the few out of hospital. Inevitably there follows a logical extension of this principle, so that not only the promotion of health, but, in addition, the improvement of working efficiency becomes a legitimate function of military hygiene. The selection of recruits best adapted for their future duties and the elimination of wasteful methods in the performance of these duties are -examples of this policy.
The third development lies in the enormously increased scope of the subject, so that its advisory range, to quote froin the Regulations for the Army Medical Services, now includes " any precautionary or remnedial measures relating to stations, garrisons, barracks, hospitals, movements, food, transports, encampments, billets, bivouacs, dress, physical training, drills, duties, and" (lest perchance any item whatever in the soldier's life may have been overlooked) " all other matters which may conduce to the -preservation of the health of the troops and the mitigation or prevention of disease in the Army." With so great a diversity of important interests it is evident that the specialist in a single particular branch merely as such can no longer claim to dominate the subject as a whole. In fact, the more he knows of his own subject the less useful, except for strictly technical assistance, is be likely to be, as he is not in a position to visualize the situation from any other than his own restricted point of view. No longer does the skilled engineer, the trained bacteriologist, the expert chemist, thereby become at once a well-equipped practitioner of Preventive Medicine.
Lastly, there has been an iniereasing recognition of the fact that an essential part of hygiene is the education of the whole community; that ,every individual must co-operate, and that this co-operation must be based upon knowledge. Hence the result that military hygiene includes not only the work of experienced specialists, but also measures for teaching -the principles and practice of healthy living to every officer, non-commissioned officer and man throughout the Army.
The various developments which have been considered and the examples which have been mentioned have naturally been limited to the practice of hygiene in the Army, as it is only with that aspect of the subject that I can claim full acquaintance. There is little doubt, however, that the -tendencies are universal and mnay be recognized in every branch of Preventive Medicine. Even in civil public health, where progress must be slow until a far higher standard of health education permeates the masses, work in industrial hygiene, among school children, and in maternity and child welfare, points to an outlook gradually escaping from the yoke of disease. And I hope that in the subsequent discussion we may hear from representatives of the other fighting services their impressions of the general lines of advance in their respective provinces. There must be developments of interest, for example, in the special problems which face the Navy in dealing with a community occupying a rigid and restricted environment, and the work of the Air Force in the medical examination of flying candidates is a unique example of the " vocational selection " aspect of an industrial hygiene.
I fear that I have been somewhat discursive to-night, and that I must have enlisted from amongst you a good many sympathizers with the essayist who declared that " there is nothing in nature so irksome as general discourses." My object has been to bring to your notice in wbat manner and to how great an extent military hygiene has been compelled to change its point of view within recent years, and inevitably to take upon itself vastly increased responsibilities. And in these days of rapid change and progress there is profit to be found if occasionally we obey the old counsel "that we make a stand upon the ancient way, and then look about us, and discover, what is the straight, and right way, and so to walk in it."
DISCUSSION.
Surgeon-Commander DUDLEY expressed himself in general agreement with Colonel Anderson's views. He thought, however, that bacteriology had still a large amount of valuable aid to give to the practical hygienist, especially in the very direction indicated by Colonel Anderson, namely, by the study of bacteria in relation to the healthy majority, rather than to the minority of the sick. Carrier rates for example might be fouror fivefold greater in non-epidemic than in epidemic times. If it was possible to find out why this was so, doubtless the prevention of epidemic disease would become easier. He (Surgeon-Commander Dudley) endorsed the views expressed on specialism and considered it would be a good thing if no officer was allowed to specialize until he had done at least five years' general duties; otherwise how could the specialist realize what was required of him by his master-the general practitioner ? The ignorance of some so-called experts of anything outside their own backyard was almost alarming; and, what was worse still, this type of specialist, fortunately rare, gloried in this ignorance.
Colonel SYLVESTER-BRADLEY said the address Colonel Anderson had given was most illuminating, but he expressed his astonishment at the multitudinous duties which Colonel Anderson claimed as part of the everyday work of the hygiene specialist, and he said he felt that no matter how Colonel Anderson defended the assertion, the present-day military hygienist was usurping the legitimate duties of those who were known in the Service as General Duty Officers.
Colonel Anderson had laid great stress on the part played by the hygienist in taking care of the " fit" as apart from the " unfit ": but surely the efficiency of the hygiene branch should be reflected in the statistics of the incidence of disease.
He would call Colonel Anderson's attention to a comparison of pre-war and post-war statistics, showing the average constantly sick ratio and also the invaliding figures for the JY -W 3 * same periods. He would draw attention to the figures for one Command only (Aldershot), as this Command was composed of practically all trained soldiers, and the same remarks applied to India.
Colonel Sylvester-Bradley then read the figures in the following Table: 
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He went on to say that in pre-war days the hygienist was a specialist whose work was carried out very largely in the laboratory, and the manifold duties enumerated by Colonel Anderson were the normal duties of the General Duty Officers. Since the war the hygiene branch had usurped these duties from the General Duty Officers, and the average conlstantly sick ratio had been nearly trebled. He would like to have an explanation of this fact. For his own part, he would be glad to see the specialist return to his "test-tubes" and to his microscope, and the General Duty Officer come into his own again.
Lieutenant-Colonel P. H. HENDERSON said that the address just delivered was one of the most interesting and brilliantly illuminating given before the Section. In thinking over the subject of the paper he was at once struck by the use of the word " hygiene " in the title. Had the address been delivered a few years ago the word used would probably have been sanitation. The importance of nomenclature in the trend of modern hygiene was even to-day not fully realized. Although sanitation was still defined in at least one of their official pamphlets as " the science of preserving health by the prevention of disease," he submitted that that was a wrong definition. Sanitation was the practical application of the science of hygiene. Military hygiene was perhaps best defined as the science of conserving man-power and well-being, and of preservilng health by the prevention of disease. The common conception of military hygiene as conveyed to the mind of the average combatant officer, and even to the minds of many medical officers by the term sanitation, was confined to the rather unsavoury subject of the disposal of refuse and sewage, and was sumnmed up in the minds of those officers in the words "drains and latrines." How very different from this was the modern conception of hygiene, an exposition of which they had just heard. No doubt the change in nomenclature had had a considerable influence in widening the outlook and defining the true mi-eaning of military hygiene. He (Lieutenant-Colonel Henderson) said he had been much struck on first taking over the duties of Assistant Director of Hygiene cf a Cominand, by the very small bearing the ordinary so-called infectious diseases, of which they got a weekly report from the War Office, had on the man-power, and on the loss of actual working days by the troops. On compiling his first annual report he, therefore, endeavoured to show by histograms and statistics the disabilities which were responsible for the greatest loss of efficiency and of working days. He was somewhat surprised to find that minor injuries, chiefly acquired in the gymnasium, riding school and on the football grounds, headed the list. Necessary action was of course taken to reduce this cause of inefficiency, but with his own limited conception of hygiene at that time he added to his report the remark that he did not consider these injuries could be lessened by any hygienic measures. On going to the War Office later, he was interested to read Lieutenant-Colonel Anderson's criticism of this report, and his comment that he entirely disagreed that the measures necessary for reducing the number of injuries could not be regarded as hygienic measures. With his (Lieutenant-Colonel Henderson's) present conception of hygiene he entirely agreed with Lieutenant-Colonel Anderson's criticism of his report, as hygiene must embrace all matters affecting the health and well-being of the troops and their families.
